The effect of modification of T7 DNA by the carcinogen N-1-acetylaminofluorene: termination of transcription in vitro.
To study the effects of N-2-acetylaminofluorene (AAF) modification of DNA on transcription, purified DNA from bacteriophage T7 was modified in vitro to varying extent with AAF and transcribed by DNA-dependent RNA polymerase from Escherichia coli. The main effects of AAF modification on transcription are a marked inhibition of the rate and extent of trna synthesis with relatively little effect on initiation except at very high AAF doses. Calibration of the percent modification with [14-C]AAF and analysis of the size of the RNA product by double isotope labeling and polyacrylamide gel electrophoresis support the following mechanism of transcription inhibition: most of the AAF residues bound to the coding strand of the DNA cause premature termination of transcription, at or near the site of modification, with release of RNA polymerase. This results in the production of shorter RNA chains with increasing amounts of bound carcinogen. The data are consistent with there being no reinitiation and/or synthesis of RNA distal to the AAF-modification site.